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(57) Abstract : 

PROBLEM TO BE SOLVED: To improve the integration degree of a mobile 
telephone by including a transmitting system and a receiving system in a 
filter section and arranging these systems in a protection cover formed 
by an electrically conductive material. 



SOLUTION: A filter consists of a derivative material block B, resonators 
10, 11 are formed as holes in the block B, and these holes penetrate 
into the block B and coated with a conductive material. The resonators 
10, 11 are coupled with each other on the side face of the resonator 
block B. An antenna switch is attained by two PIN diodes PINshunt, 
PINser. The bias voltage of each diode is supplied to a circuit via a 
port Vbias and a current-limiting resistor R/Vbias. Other individual 
elements and a transmission line connected to these elements form an 
impedance shaping circuit. A metallic cover surrounds the whole circuit 
to prevent interferences to the circuit. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] a) The filter section which consists of a transmission-line 
resonator (SI, S2, SF, and ST), b) The receiving system which consists 
of a low noise amplifier (LNA) and a mixer, and c In the wireless 
transmitter-receiver which consists of the transmitting system which 
consists of power amplifier (PA), a directional coupler, and a mixer A 
switching means is established in relation to this filter section, and 
this switching means acts as an antenna switch of this wireless 
transmitter-receiver. Said filter section, said receiving system, and 
said transmitting system form the structure. In the structure, said 
receiving system and said transmitting system are arranged in relation 
to this switching means and this filter section. The supporting 
structure of this transmitting system and this receiving system is the 
same as that of the supporting structure of the compound section which 
consists of this switching means and this filter section. It is the 
radio transmitter-receiver characterized by being located in the 
protective cover which galvanic association between the parts belonging 
to this array is realized by said common supporting structure, and this 
transmitting system and this receiving system belong to this filter 
section, and is made from the conductive ingredient. 
[Claim 2] This filter section consists of the only filter (SI, S2, SF, 
and ST), the filter has a certain passband range, and it is a radio 
transmitter-receiver [ common to transmission and reception ] according 
to claim 1. 

[Claim 3] The radio transmitter-receiver according to claim 2 which 
enabled it to adjust a certain aforementioned frequency range of this 
filter section to the range of desired according to a control signal. 
[Claim 4] It is the radio transmitter-receiver according to claim 1 
which has a matching circuit for realizing association between these 
transmission-line resonators by this filter section consisting of the 
filter (S2) of the transmitting section and the filter (Si) of a receive 
section containing a transmission-line resonator while it realizes 
association to this transmission-line resonator, and making this antenna 
adjust this filter. 

[Claim 5] This resonator is a radio transmitter-receiver according to 
claim 1 which is a helical resonator. 

[Claim 6] This resonator is a radio transmitter-receiver according to 
claim 1 which is a dielectric resonator. 

[Claim 7] This resonator is a radio transmitter-receiver according to 



claim 1 which is a stripline resonator. 

[Claim 8] This filter is a radio transmitter-receiver according to claim 
1 which is a surface acoustic wave (SAW) filter. 

[Claim 9] This receiving system and this transmitting system are a radio 
transmitter-receiver according to claim 1 realized with the component 
according to individual. 

[Claim 10] This receiving system and this transmitting system are a 
radio transmitter-receiver according to claim 1 realized by one 
integrated circuit. 

[Claim 11] The passive component which consists of this receiving system, 
this transmitting system, this switching means, and this filter section 
is a radio transmitter-receiver according to claim 1 realized by the MCM 
method (multi chip module) except for the transmission line for 
association to this resonator and this resonator. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the 
small radio transmitter-receiver (transceiver) integrated by altitude. 
The structure of this transmitter-receiver is a. It has the antenna 
switch filter compound section, and the filter which has the passband 
property which can be adjusted in this section is realized by the 
resonator. By this section The transmitter and receiver of this radio 
equipment Frequency-division duplex (FDD (Frequency Division Duplex)) By 
that of using a method or a time-sharing duplex (TDD (TimeDivision 
Duplex)) method Are connectable with the common antenna of the migration 
telephone communication network of the time division multiple access 



(TDMA) method to cut. The structure of this transmitter-receiver 
Furthermore, b A directional coupler and c The power amplifier (PA) and 
mixer which were formed in this transmitter, and d It has the low noise 
amplifier (LNA) and mixer which were formed in this receiver. 
[0002] 

[Description of the Prior Art] Having a duplex function, the radio 
equipment of the conventional technique of using a time-sharing duplex 
(TDD) method or a frequency-division duplex (FDD) method equips both by 
the side of a transmitter and a receiver with some RF filters (high 
frequency filter) and IF filters (intermediate frequency filter). 
Drawing 1 shows the Time-Division-Multiplexing (TDM) radio equipment of 
the conventional technique. Radio equipment 101 equips the receiver side 
with the band pass filter 121, and the input port is connected to the 
antenna switch 191. The output port of this filter is connected to the 
low noise amplifier (LNA) 171, and this amplifier amplifies the received 
radio signal. After that, there is the 2nd band pass filter 181 and this 
filter filters the received signal further. The output port of a filter 
181 is connected to a mixer 111, and the signal received here is mixed 
with the 1st impregnation signal from a synthesizer 221. The 
intermediate frequency (IF) signal acquired as a result of the mixing is 
supplied to **** of RX circuit, and is processed further. 
[0003] The transmit section of radio equipment 101 is equipped with the 
2nd local-oscillator (L0) signal 261, and this signal is generated by 
the transmitter front end (not shown), and is mixed with this 1st 
impregnation signal with a mixer 301. Although the output of a mixer 301 
is supplied to a band pass filter 131, this filter is set in the 
preceding paragraph of the power amplifier 141 of a transmitter. It 
connects with the input of a low pass filter or a band pass filter 151, 
and before the signal transmitted is emitted through an antenna, the 
component which is not desirable is filtered from a sending signal, and 
it deals in the output of power amplifier 141. Between power amplifier 
141 and a band pass filter 151, the directional coupler (not shown) 
which often enables measurement of the power level of the signal 
included in an antenna is placed. 

[0004] It is very difficult in two continuous RF blocks (for example, 
LNA171 and the antenna switch 191) and the "off chip" ("off-chip") 
filter 121 between them integration thru/or to integrated-circuit-ize. 
This filter is for example, a spiral filter, a dielectric filter, or 
other similar filters, and needs to use this filter about the function 
designed with the radio equipment 101 of illustration. The 
aforementioned difficult cause is mainly in the following facts. That is, 



the selectivity of a filter will be spoiled by the amount of electric 
suspension and inductive association which the connection strip of big 
size is needed since the size of a filter is large compared with RF 
block realized with IC technique, therefore originate in those strips if 
an "off chip" filter and RF block are accumulated on the same chip. As a 
practical question, probably, perfect integrated-circuit-izing will not 
be economical, when an "off chip" filter is used between the above- 
mentioned RF blocks. Therefore, or the Time-Division-Multiplexing (TDM) 
radio equipment of the conventional technique was centralized, it 
consists of the filter connected between some RF blocks realized with a 
separate component, and those blocks. 

[0005] 50 ohms was established as a standard impedance in the interface 
between separate components and filters. The manufacture manufacturer of 
a filter and a semi-conductor doubles an input impedance and an output 
impedance with the certified value, in order to make modular design easy. 
The input impedance and output impedance of RF circuit often have the 
case where the one lower than it is convenient, for example, the optimal 
input-impedance level of LNA171 is about lOohms. Adaptation-ization to 
this certified value must be performed in a matching circuit, and this 
circuit consists of a separate component, or chip makers are integrated 
as components of RF circuit (semiconductor circuit). In order to carry 
out the considerable fall of the size and the price of radio equipment 
and to deal in them from the present level, the configuration of the 
radio equipment which can integrated-circuit-ize said block easily must 
be developed. 

[0006] Accumulating all the active components of a wireless transmitter- 
receiver on one chip is known. The patent official report W0 93/14573 
shows the new configuration which uses a time-sharing duplex based on a 
Time Division Multiple Access. With the configuration indicated by this 
official report, one circuit is piled up and all the active components 
of a transmitter-receiver can raise the degree of integration now. 
However, the filter indispensable to the function of this structure is 
left by the outside of an integrated circuit, and when taking adjustment 
of these circuits, there is a remarkable problem. 

[0007] If there is no independent duplexer, the point that the physical 
size of the circuit which cannot use it for the system which uses time 
division multiple access and a frequency-division duplex (TDMA/FDD) 
method, therefore is shown in the above-mentioned official report in 
practice almost doubles has the main faults of the design currently 
indicated by the above-mentioned official report. Moreover, the design 
does not contain the direct measurement connection for a directional 



coupler or automatic gain control. Although a directional coupler must 
be directly formed on the printing substrate of a telephone as the 
transmission line besides an integrated circuit, then, it very becomes 
easy to receive electric interference. The directional coupler made on 
the printing substrate needs a considerable area on a printing substrate, 
and produces at least 0. 5dB excessive attenuation in the circuit by the 
side of a transmitter. This attenuation will have direct effect on the 
duration of a call which has direct effect on the power consumption of a 
telephone, therefore can be attained. 

[0008] Another fault of the design currently indicated by the above- 
mentioned official report is that the selectivity of the transmission- 
line resonator filter formed in the ceramic front face is bad. This 
filter is used to filter the mixed result of the mixer in a transmitting 
system. Supposing the attenuation level of 30dB is [ as opposed to / a 
mixed result ] required when using the low intermediate frequency of 
70MHz although the passband attenuation level is fully low, selectivity 
is completely inadequate. 

[0009] Furthermore, there is a transmitter-receiver which accumulated 
the duplexer, the transmitter, and the receiver on 1 chip in the 
conventional technique. This equipment is indicated by United States 
patent No. 4,792,939. The duplexer is realized by the surface acoustic 
wave filter (SAW (SurfaceAcoustic Wave) filter) in the design of this 
patent. This design is accumulating the low noise amplifier (LNA) of a 
receiver, the band pass filter realized with the SAW technique, and the 
mixer. This patent is also indicating the solution by which a circuit 
still more nearly required for power control is accumulated into the 
independent amplifier for this design, i. e. , a directional coupler, and 
a control unit, the power amplifier of a transmitter, and its control. 
[0010] The trouble of the solution currently indicated by this patent is 
connected with the SAW filter used. Since an SAW filter needs a bigger 
matching circuit than the filter itself [ this ], it is impossible to 
apply the aforementioned solution to a mobile phone, and this matching 
circuit realized as the transmission line on a printing substrate tends 
to receive electromagnetic interference. Since the power capacity of an 
SAW filter is not so large and it is used for the transmitting system of 
the mobile phone by which power capacity has been set to 2W, these SAW 
filters cannot be assembled and a duplexer cannot be constituted. 
Moreover, an SAW filter tends [ very ] to be influenced of a temperature 
change, and it serves as a drift of a frequency and appears. Since this 
must be taken into consideration, the passband of an SAW filter large 
beyond the need is taken. Therefore, especially the thing for which such 



a solution is used in the future migration telephone communication 
network with which the boundary strip region between a transmitting band 
and a receiving band is to be made narrower than current becomes 
impossible. Incidentally for example Europe communication link American 
Standards Association's specification 05.05 — " — Europe digital — 
cellular — communication system (phase 2) ; wireless transceiver" () 
[ ETSI (European Telecommunications Standards Institute) specification ] 
05. 05"European digital cellular telecommunication system; (phase 2) 
Radio transmission and reception" In the future E-GSM communication 
network which is the based GSM strengthening system A boundary strip 
region is 10MHz slightly. Moreover, passband attenuation of an SAW 
filter must also care about about 3. 0-4. OdB and a high thing, and this 
is too high about the transmitting system of a mobile phone. 
[0011] Time Division Multiplexing/point-to-multipoint connection 
(TDM/TDMA (Time Division Multiplex/Multiple Access)) A method is widely 
used in a digital data communication network, is, and performs 
transmission and reception by the separate time slot. If transmit 
frequencies and received frequency are the same, a mobile phone will 
separate those signals using an antenna switch, and the switch will 
connect an antenna to the transmitting system and receiving system of 
equipment by turns by it. When transmission and reception are performed 
in a separate frequency band, the duplex filter (duplex filter) 
currently used for the analog telephone and the same filter can be used 
as a separation unit. The method of this latter becomes a problem also 
by the system which uses Frequency Division Multiplexing / point-to- 
multipoint connection (FDM/FDMA (Frequency Division Multiplex/Multiple 
Access)) method. 

[0012] Frequency-division duplex (FDD (Frequency Division Duplex)) Since 
the digital radio telephone which uses a method must have selectivity 
with the input of a receiver and must protect a low noise preamplifier, 
it needs a filter apart from the above-mentioned RF switch. In the 
output of a transmitter, the higher-harmonic group of transmit 
frequencies and spurious transmission of others, for example, a mirror 
frequency etc. , must be attenuated. This filter also removes the noise 
generated by the band of a receiver by the transmitting system. The 
frequency below a transmitting band must also be attenuated with another 
filter. In the system which uses time-sharing (digital Europe cordless 
telephone) duplexes, such as DECT (Digital European Cordless Telephne), 
the spurious transmission generated while sending a signal towards an 
antenna must fully be attenuated with still more nearly another 
equipment. 



[0013] The solution which incorporated both the antenna switch and the 
filter into the same structure is in the conventional technique. Two 
parallel transmission lines are being used for United States patent No. 
5,023,935 as a filter, and the end of the 1st transmission line of them 
is connected to the antenna. It connects with the receiver and the end 
of the 2nd transmission line can short-circuit this edge by the PIN 
diode. The 2nd edge is connected to the transmitter through the PIN 
diode which has required the reverse bias. The filtering operation of a 
certain extent is acquired by obtaining sufficient isolation by having 
used diode and the transmission line, and using the transmission line 
accompanied by a mutual electromagnetic coupling. However, in this 
design, large power cannot be used and a great filtering property cannot 
be given. I hear that another fault of this design has large size, and 
it has it. This design uses the transmission line of the die length of 
the quarter wavelength which serves as die length of about 8. 5cm on the 
frequency of 880MHz. When other circuit elements are added, the size of 
this whole design serves as magnitude of no less than about 20x100mm 
easily, and, now, is too large for a mobile phone. 

[0014] In a time division multiple access system, the Finland patent FI 
No. 90926 is indicating the approach of making it possible to change the 
frequency of the filter realized with a transmission-line resonator with 
high precision by the approach of hope, also when using one frequency 
band and using two frequency bands. According to this patent, among 
three ports of this filter, this resonator is divided into a number 
group, is arranged, and is changed by the external control signal to the 
natural frequency of the resonator between the natural frequency 
(characteristic frequency) of the resonator between the 2nd port and the 
3rd port or the 1st port, and the 2nd port, although the resonance 
frequency of a separate resonator is changed by the approach currently 
indicated by the Finland patent FI No. (United States patent No. 
5,298,873) 88442, the end of the auxiliary resonator which adjoins the 
main resonator and is arranged in that case is the need — by the way, 
it connects too hastily, and thereby, the characteristic impedance of 
this design changes and change of resonance frequency is produced. Also 
in this invention, the frequency of the filter which constitutes a 
resonator and this resonator using other well-known approaches can be 
shifted. 

[0015] The Finland patent FI No. 90478 shows how the coupler of a 
transmitting system or the transmission line of a matching circuit can 
be used as some directional couplers. By this approach, a directional 
coupler can be moved in covering of the high frequency filter on a low 



loss substrate from the circuit board from which it is easy to receive 
interference and loss. When moving the directional coupler which becomes 
some filters, since there are few insertion losses, it is proved by 
measurement that about 0. 3dB power can be saved compared with an 
ordinary circuit board example. 
[0016] 

[Problem (s) to be Solved by the Invention] The purpose of this invention 
is time division multiple access/Frequency Division Multiple Access, and 
a frequency-division duplex / time-sharing duplex (TDMA/FDMA). FDD/TDD 
() [ Time Division ] Multiple Access/Frequency Division Multiple Access 
and a Frequency Division Duplex/Time Division Duplex method It can apply 
to the digital mobile telephone system to be used, the fault which RF 
switch or the antenna switch based on a duplex filter mentioned above on 
the other hand is removed or decreased, and it is enabling the design of 
the wireless transmitter-receiver having the advantage of each above- 
mentioned design on another side. Other purposes of this invention are 
raising the degree of integration of a mobile phone by combining the 
power amplifier, directional coupler, and mixer of a transmitter with 
the structure of an antenna switch and a filter at the low noise 
preamplifier of a receiver and a mixer, and a list. 
[0017] 

[Means for Solving the Problem] It is attained by accumulating PA and 
the mixer of a transmitter into the same integrated object at LNA and 
the mixer list of an antenna switch, a filter, a directional coupler, 
and a receiver, all parts are collected on one low loss substrate, and 
the purpose of this invention is placed into common covering protected 
to interference. This integrated object forms one component on the 
circuit board of a mobile phone. 

[0018] It is indispensable for an active component (namely, LNA and the 
mixer list of a receiver the power amplifier and mixer of a transmitter) 
to be put together, and to make a part of filter structure on the same 
substrate with other components of filter structure in this invention. 
[0019] The description of the wireless transmitter-receiver of this 
invention is as follows, i. e. , a switching means is prepared in the 
connection of the filter section. This switching means acts as an 
antenna switch of this wireless transmitter-receiver. Said filter 
section, the receiving system of this equipment, and the transmitting 
system of this equipment form the one structure. In the structure, said 
receiving system and said transmitting system are arranged in relation 
to this switching means and this filter section. - The supporting 
structure of this transmitting system and a receiving system is the same 



as that of the supporting structure of an antenna switch filter compound 
section. - Galvanic association between the parts belonging to this 
equipment (galvanic connections) (conductive connection by a free 
electron flowing the inside of a conductive ingredient) is realized by 
said common supporting structure. - This transmitting system and this 
receiving system are located in the protective cover which belongs to 
this filter section and is made from the electric conduction ingredient. 
[0020] Each active component is realizable as a multi chip module as one 
GaAs circuit in itself as a discrete component known as a conventional 
technique. The invention thought of this invention is enabling it to 
remove the principal part of a matching circuit which makes the 
certified value of 50 ohms adjust the interface of a separate component 
by accumulating the active component which is the above, and was made 
and realized into the structure which consists of a filter antenna 
switch and a directional coupler. 

[0021] This means that the matching circuit was the need conventionally 
in the 1st at the input side of the low noise preamplifier by the side 
of a receiver, and the output side of the power amplifier by the side of 
a transmitter. Furthermore, all passive components required for this 
structure are directly accumulable on the circuit board by the thick 
film or the thin film technology with an MCM (multi chip module) 
technique. Thus, various (it is discrete) modules can be lost, the 
dependability of this whole structure improves, and the AUW and size 
decrease. Furthermore, a manufacturing cost can be saved. Since a 
parasitic element is removed about an electric function, it is important 
that an electrical circuit comes to operate with the smaller total power 
consumption at a high speed more. 

[0022] With reference to an accompanying drawing, this invention and its 

example are explained in detail. 

[0023] 

[Embodiment of the Invention] With reference to (B) of introduction and 
drawing 4 - drawing 14 , the conventional technique is explained in 
detail. 

[0024] (B) of drawing 4 and (C) are the RF switch KT accumulated as an 
antenna switch block AK, and KF. And filters ST and SF It is shown. When 
a signal is transmitted by the TDMA/FDD system ((B) of drawing 4 ), it 
is the control logic LF. It is Filter SF about a signal. It is made to 
progress by making it go, and is the RF switch KF. It is in a location T. 
Filter SF Center frequency corresponds to the transmit frequencies of a 
system. At this time, this RF switch serves as a low impedance signal 
path to a transmit port to the signal transmitted. It is Filter SF when 



this switch is in a location T. To Antenna A, the impedance equal to it 
of this antenna is had namely, adjusted at this antenna. When a signal 
is transmitted by the TDMA/TDD system ((C) of drawing 4 ), it is the 
control logic LT. RF switch is controlled, and it is made to take a 
location T, and is the constant frequency filter ST. And RF switch KT It 
minds and a signal is connected to an antenna. When a signal is sent, 
they are the RF switch KT and KF. Having a very high impedance to the 
receive port, a signal is attenuated according to the configuration of 
both (B) of drawing 4 , and (C). They are the RF switch KT and KF at the 
time of transmission. Attenuation is various to 10 to 70dB by the class 
and configuration of a switch which are used. 

[0025] When a signal is received by TDMA / TDD system according to the 
configuration of (C) of drawing 4 , it is the control logic LT. It is 
Filter ST about a signal. It is made to go and is the RF switch KT. 
Delivery and this switch are in a location R then. When a signal is 
received by the Time Sharing System according to the configuration of 
(B) of drawing 4 , it is the control logic LF. By changing the frequency 
of a resonator by the approach currently indicated by Finland patent FI- 
88442 No. , it is Filter SF. The center frequency of a resonator is 
changed so that it may correspond with received frequency. It is also an 
obvious thing for this contractor that the frequency of a resonator can 
be changed by other well-known approaches so that it may change from the 
transmit frequencies of a system to received frequency. With a Time 
Sharing System, it is the control logic LF. RF switch KF It is made to 
take a location R and is Filter SF about a signal. And RF switch KF It 
minds and connects with receive-port RX. When a signal is received, they 
are the RF switch KT and KF. To the signal received, it becomes the low 
impedance to receive-port RX, and the signal path of low reflection 
according to the configuration of both (B) of drawing 4 , and (C). When 
a signal is received, they are the RF switch KT and KF. Having a very 
high impedance to the transmit port TX, a signal is attenuated. The RF 
switch KT and KF Attenuation is various to 10 to 30dB by the class and 
configuration of a switch which are used. The design of drawing 4 formed 
with various (it is discrete) blocks of (A) has the fault of the example 
which consists of a discrete component which was described above 
compared with the configuration of (B) of drawing 4 , and (C). 
[0026] In drawing 5 , although a reference mark Tl shows the main 
resonator, what kinds, such as a helical resonator, a coaxial resonator, 
a dielectric resonator, or a stripline resonator, of things are 
sufficient as this. This resonator has a certain resonance frequency f. 
The stripline T2 is placed in the electromagnetic field, and this 



stripline has the open upper limit which may be connected with Switch SW 
too hastily. Association M acts between these resonators. When the 
switch is open, this stripline acts as a half-wave length resonator 
(lambda/2, and resonator) which has a certain resonance frequency fO. 
Since this resonance frequency fO separates from the resonance frequency 
of the main resonator Tl too much according to measurement of this 
stripline, the auxiliary resonator T2 hardly affects the center 
frequency f of the main resonator Tl. If Switch SW is closed, since it 
will short-circuit one edge of a stripline, it serves as a quarter 
wavelength resonator (lambda/4, and resonator), and the resonance 
frequency is fO/2, and is higher than f. At this time, Association M 
shifts the resonance frequency of the main resonator Tl only for deltaf 
below. This shift-amount deltaf can be made into a as desired value by 
choosing suitable resonance frequency fO and suitable Association M. 
Association M is decided by the dimension and relative position of a 
resonator. 

[0027] Drawing 6 shows the interface between the duplex filter of 
radiotelephony, and other blocks of this telephone. The duplex filter / 
directional-coupler block 1 has four port, i. e. , one port [ for the 
sending signals which arrive at this filter ] **, one antenna port, 
receiver port, and directional-coupler port **. The received signal 
which comes from an antenna 66 is spread to a receiver 65 through the 
receiving filter block 63 of a duplex filter 61. Corresponding to this, 
the signal by which it comes from a transmitter 64 is spread to an 
antenna 66 through RX isolation filter block 62 of a duplex filter 1. A 
directional coupler 610 takes out a sample with a certain level 
corresponding to the power level of a transmitter from this signal 
spread to an antenna, and it is connected to a directional coupler port. 
[0028] RX isolation filter 62 of a duplex filter 61 is realized by the 
helical resonator technique, and drawing 6 is an example by which the 
directional coupler 610 is accumulated on the matching circuit in the 
transmitter side edge section of this resonator. As for this directional 
coupler, realizing by the juxtaposition microstrip line is desirable. 
The 1st stripline A acts as a joint strip between the input of a filter, 
and a spiral HX1, and the 2nd stripline B acts as a joint strip to 
directional coupler port **. Termination of the joint strip B is carried 
out by Resistor R. With the filter of drawing, a directional coupler can 
also be placed before antenna port **, and it can be easily realized by 
establishing the stripline B which has directional coupler stage and 
an electromagnetic coupling to Stripline C, and the circuit which 
consists of the terminator machine R in the impedance matching stripline 



C and juxtaposition in that case. 

[0029] Drawing 7 shows RF switch design of the common knowledge realized 
by the PIN diode. RF switch design of drawing 7 may be accumulated with 
a filter. Other RF switches can also be used. When a signal is 
transmitted, bias voltage Vbias of the forward direction is applied to 
PIN diodes Dl and D2 of both these RF switches. At this time, PIN diode 
Dl by which series connection was carried out serves as a low impedance 
signal path to the signal which progresses toward Antenna A, and PIN 
diode D2 by which parallel connection was carried out is seen from 
receive-port R, short-circuits an antenna port in practice, prevents 
that overload, and protects a sensitive low noise preamplifier (LNA of 
drawing 1 ) from a strong sending signal. An antenna and receive-port R 
can be made to separate in a transmitting mode by changing into a high 
value the low impedance of PIN diode D2 in which parallel connection was 
carried out by about 90 degrees of phase shifters PS. For example, as a 
joint component of the inhibition (stop) band-pass filter realized with 
a transmission-line resonator etc. , LC low pass structure is usually 
used, and the structure can be used as some RF switches in the form of 
phase-shifter PS. The LC low pass structure also forms the low pass 
filter for removing the higher harmonic which a transmitter generates. 
For example, in all cases, necessary insulation (isolation) can be 
raised by interconnecting at intervals of quarter wavelength, as the 
number of the PIN diodes connected to the receive section of RF switch 
and juxtaposition is increased and a dotted line shows them under 
drawing 7 . 

[0030] When reception is performed, the bias of hard flow starts both 
PIN diodes Dl and D2, and such diodes serve as small capacitance to the 
signal received, and serve as low impedance to receive-port R, and a 
signal path of low loss from Antenna A. While having received the signal, 
transmit-port T is separated from the antenna port A by the high 
impedance produced by the zero or the reverse bias of PIN diode Dl 
connected to the transmitting section of RF switch, and a serial. The 
design of drawing may never limit the design of RF switch which can be 
used for this invention, and RF switch may be an PIN diode switch of the 
class of a serial-tandem type controllable by one or more bias voltage 
which is well-known to for example, this contractor, or juxtaposition- 
parallel connected type. Furthermore, the example of RF switch is not 
limited only to the switch realized by the PIN diode, and may be 
realized by the GaAs technique. Since RF switch is accumulable on the 
same substrate as an SAW filter, the common structure serves as a very 
small and compact component, when it is dedicated to a package and 



sealed by in the case. 

[0031] Drawing 8 shows the antenna switch of drawing 7 accumulated by 
the filter. The band stop structure formed by resonators Rl and R2 at 
the time of transmission and reception has the same function as the 
transmitting filter 15 of drawing 1 , and the receiving filter 12, when 
being changed so that those frequencies may fill the tooth space which 
each needs. The antenna switch formed of a PIN diode, a stripline, and 
the various discrete components of a filter has the same function as the 
antenna switch of drawing 7 . 

[0032] When transmission is performed, since the control logic logic LT 
and LF (shown in (B) of drawing 4 and (C)) impresses a forward 
electrical potential difference to a port 4, it requires the bias of the 
forward direction for PIN diodes 8 and 9. At this time, a signal 
progresses to an antenna from a transmit port 1 through the passband 
filter which consists of resonators 10 (R2) and 11 (Rl), capacitors 54- 
58, and a coil 12. The small forward resistance of the 2nd PIN diode 
does not give a signal to a receive port 3 in that which is changed into 
high resistance by about 90 degrees of phase shifters PS which consists 
of the transmission line (shown in drawing 7 and the example of 8), 
capacitors 54 and 59, and a coil 14 (about 30dB of signals is 
attenuated) . 

[0033] When reception is performed, control logic impresses zero bias to 
a port 4. Then, a reverse bias starts both diodes 8 and 9. Since the 
impedance of this transmit port is a very high impedance to the signal 
then by PIN diode 8, a signal progresses to a receive port 3 through a 
passband filter from Antenna A. 

[0034] Since the transmission line and the capacitor which already exist 
in the filter itself are used for implementation of phase-shifter 
(phase-shifting circuit) PS and the necessary transmission line and it 
deals in them, they can make the minimum the number of excessive 
components required for an antenna switch by this configuration. 
Excessive components required for an antenna switch are the bias port 4, 
a current limiting resistor 6 (shown in drawing 9 , drawing 11 R> 1, and 
drawing 12 ), an inductor 7, PIN diodes 8 and 9, and capacitors 51-53. 
The filter consists of capacitors 54 and 59 and a coil 14, and since 
phase-shifter (phase-shifting circuit) PS needed for an antenna switch 
is already included, the number of this configuration of components has 
decreased compared with the case where an independent filter and an 
antenna switch realize like drawing 3 . Other components belonging to a 
filter are resonators 10 and 11, capacitors 54-58, and a coil 12. 
[0035] The filter of the various types based on various resonators can 



be used as this filter. It is desirable to use the filter based on a 
helical resonator or a ceramic transmission-line resonator in the case 
of large power and high frequency. Moreover, since a surface acoustic 
wave (SAW) filter or a stripline filter may pose a problem, for example, 
resonators 10 and 11 are made as a transmission-line resonator instead 
of the dielectric resonator of drawing 9 instead of being SAW filter 15 
of drawing 11 . It is clear to this contractor that the filter of other 
classes can also be used. It was already described that the isolation 
attenuation between a transmitter and a receiver was 30dB in magnitude. 
Generally by analog telephone, the required isolation magnitude of 
attenuation is 60dB. For example, if the 20dB isolation which can be 
attained also with easy RF switch is observed, the number of the 
resonators used for the filter of TDMA/FDD, and a TDMA / FDMA system can 
be lessened, therefore the size of a filter will become small. For 
example, when using a ceramic resonator for a filter, if the volume of 
the whole antenna switch A becomes quite smaller than 1 cubic centimeter, 
it can be estimated. 

[0036] (A) of drawing 9 and (B) show the dielectric filter as radical 
this example of the circuit diagram of drawing 8 , this filter consists 
of the block of the dielectric materials with which the resonator is 
formed as a hole, that hole has penetrated this block and coating of the 
conductive ingredient is carried out. Although the circuitry of (A) of 
drawing 9 is not necessarily the same as it of drawing 8 at all, it 
shows the main descriptions of this example. Except for the block 
surface part which the so-called high impedance edge of a resonator is 
opening, coating of this dielectric block is carried out with the 
conductive ingredient. In drawing, this front face is shown as a front 
face which has the holes 10 and 11 of a resonator. The pars basilaris 
ossis occipitalis of the resonator which coating of the hole combines 
with coating of a block is not shown in drawing. In (A) of drawing 9 , 
all other components other than the resonator of drawing are formed with 
the discrete component (for example, surface loading component) 
according to the transmission line (part to which the ruled line is 
given), and individual, and they are shown as a bright part in drawing. 
The connection tab 13 combines coating of a block, namely, it functions 
as a grand flat surface. The coil 12 is formed in the side face of a 
block. Other joint patterns and components can also be made on the side 
face of this hollow clay building block. 

[0037] In the example shown in (B) and drawing 10 of drawing 9 , 
association to resonators 10 and 11 is performed on the side face of the 
resonator block B. Other joint patterns are arranged on the independent 



substrate S, it is the substrate of a ceramic or Teflon, or this 
substrate S is the circuit board which consists of other ingredients. In 
the example of (B) and drawing 10 of drawing 9 , coating of the side 
face containing a joint pattern is not substantially carried out as well 
as the top face of the resonator block B. The joint pattern to 
resonators 10 and 11 used for association is arranged between the 
resonator block B and Substrate S, therefore they are not visible in (B) 
of drawing 9 . Those joint patterns are shown in drawing 10 in detail, 
this drawing is drawing which looks at the resonator block B from a side 
face, and it has countered Substrate S in (B) of drawing 9 . The 
dimension in drawing 1010 is not in agreement with the dimension of the 
block in (B) of drawing 9 . The stripline 16 on a substrate combined 
with the stripline 16 on the side face of the block B shown in drawing 
10 , and this has combined it with the resonator 11 electromagnetic. 
Association to an antenna from a resonator 10 is performed through the 
joint tab 2, and a signal is turned to Substrate S along with a 
stripline, and it is sent to the stripline 2 shown in (B) of drawing 9 
on this substrate. 

[0038] Although drawing 11 shows the example corresponding to the 
example of (A) of drawing 9 , and (B), in drawing 11 , the surface 
acoustic wave (SAW) filter is used as a filter. For example, SAW filter 
15 can be laid under the substrate with which other components and joint 
patterns are arranged as indicated by United States patent No. 5, 254, 962. 
[0039] Drawing 12 shows the example of the circuit of drawing 8 R> 8 in 
a helical resonator filter. The helical resonator of this filter is 
realizable as the so-called finger supporting structure (or comb 
structure) currently indicated by the Finland patent FI No. 80542. 
Resonators 10 and 11 are formed in the perimeter of the extension of a 
dielectric substrate with the metal wire rolled as a cylindrical coil. 
The electrical circuit is formed in the lower part of a substrate of for 
example, a surface loading component and individual components, such as 
a stripline. A stripline and a component required for an antenna switch 
can be easily added to a dielectric substrate, and, thereby, the compact 
composite construction of the antenna switch of this invention and a 
filter is obtained. In this drawing, some components 6-9, and 12, 51-58 
are shown as a surface loading component soldered to the connection tab. 
[0040] Drawing 13 shows other examples and is the RF switch K and a 
filter SI at this example. And S2 The same antenna switch block A is 
piled up. When transmission is performed, the control logic L puts RF 
switch on a location TX. At this time, this RF switch serves as a low 
impedance signal path to an antenna port from TX port to the signal 



transmitted, and is the transmitting filter SI. From an antenna, it is 
visible to the impedance adjusted in the antenna impedance, i. e. , an 
antenna. Receiving filter S2 From the antenna, it is visible to the very 
high impedance, and since a signal is attenuated sharply, a signal is 
not given to a receiver. RF switch is showing in the very high impedance 
from RX port further. The magnitude of attenuation of RF switch is 
various among 10-50dB by the class and configuration of a switch. 
[0041] When reception is performed, control logic makes RF switch take a 
location RX. At this time, the RF switch K serves as low impedance to 
the signal received, and serves as a low reflective signal path to RX 
port. Receiving filter S2 From an antenna, it is visible to the 
impedance adjusted in the antenna impedance, i. e. , an antenna. A 
transmitting filter serves as a high impedance which attenuates a signal 
in a receiving band. A switch is visible to a very high impedance also 
from TX port. 

[0042] Drawing 14 shows with a circuit diagram how the example of the 
block diagram of drawing 13 is realized, resonator Rl -R3 from — the 
inhibition (stop) band-pass filter which changes — transmitting filter 
S2 of drawing 2 It has the same function, resonator R4 -R6 from — the 
passband filter structure which changes — receiving filter SI It has 
the same function. A PIN diode, the transmission line of a duplex filter 
(duplex filter), and the antenna switch that consists of an individual 
component (discrete component) have the same function as the antenna 
switch of drawing 7 . 

[0043] Next, this invention and its example are explained with reference 
to drawing 15 - drawing 18 . 

[0044] Drawing 15 is the block diagram of TDM radio equipment, and the 
transmitter-receiver has LNA (low noise amplifier) of an antenna switch, 
a filter, and a receiver and a mixer, and the complex (combination) that 
changes from PA (power amplifier), directional coupler, and mixer of a 
transmitter to a list by this invention. The accumulation structure is 
directed with the sign 100, and the function is as follows. That is, the 
filter 110 and the antenna switch 120 form the composite construction 
which is similar with what is indicated by (B) thru/or drawing 14 of 
drawing 4 , and is controlled by control logic (not shown). When 
reception is performed, this structure serves as low impedance from an 
antenna to a low noise amplifier (LNA) 130, and a signal path of low 
loss, and this amplifier amplifies the received RF signal. The amplified 
signal is filtered by the band pass filter 135, and the filtered signal 
is mixed with the 1st impregnation signal supplied from a synthesizer 
200 in a mixer 140. The intermediate frequency (IF) signal acquired as a 



mixed result is sent to **** of RX circuit of a receiver through a band 
pass filter (BPF) 180, and is processed further. 

[0045] The transmitting system of radio equipment 100 has another local 
transmitter signal (L0), and this signal is generated by the front end 
section (not shown) of a transmitter, and is mixed with the 1st 
impregnation signal in a mixer 150. The output of a mixer 150 is turned 
to power amplifier 160 through a band pass filter 155, and the output is 
connected to an antenna switch / filter blocks 110 and 120 through a 
directional coupler 170. When transmission is performed, this block 
operates, as described above and serves as low impedance to an antenna, 
and a signal path of low loss from TX port. 

[0046] The structure of this invention shown in drawing 15 is based on 
recognition that it is useful to observe the design of radio equipment 
from a viewpoint of a design of a filter. At this time, the input 
impedance and output impedance of a filter and the antenna switch 
accumulated by this filter can be chosen so that this impedance may have 
consistency the optimal with the impedance of other sections of this 
structure, especially the impedance of amplifier. By thorough design, 
the independent 50-ohm impedance matching circuit established in the 
input side of LNA130 and the output side of PA160 can be lost. 
[0047] Drawing 16 shows how the circuit of drawing 15 is realized in a 
dielectric filter as accumulation structure by this invention. Drawing 
16 corresponds with the example of (B) of drawing 9 about the passive 
component of an antenna switch and a filter, and all components other 
than a resonator consist of the transmission line (part to which the 
ruled line was given), and an individual component (discrete component) 
(for example, surface loading component). The filter consists of the 
block B of dielectric materials, a resonator is formed as a hole in this 
block, that hole has penetrated this block and coating is carried out 
with the conductive ingredient. Association to resonators 10 and 11 is 
performed on the side face of the resonator block B. Other joint 
patterns are prepared on the independent substrate S, and this substrate 
is a ceramic, the substrate of Teflon, or the circuit board of other 
ingredients. The individual component is shown as a bright part in 
drawing. A joint pattern can also be formed in a side face and an 
individual component can also be fixed to a side face. An active 
component, i. e. , LNA and PA, and mixers 140 and 150 are shown by the 
example of drawing 16 as an individual component. Also being able to 
accumulate them on one GaAs circuit, it constitutes the terminal for the 
band pass filter to which reference mark BPF(RF) / RXin, BPF(RF) / RXout, 
BPF(RF) / TXin, and BPF(RF) / TXout are given. 



[0048] The antenna switch to which the reference mark 120 is given in 
drawing 15 is realized by two PIN diode PINshunt(s) and PINser in 
drawing 16 . The bias voltage of this diode is supplied to a circuit 
through Port Vbias and current limiting resistor R/Vbias. A switch 
functions as shown in drawing 7 , PINshunt operates as diode D2 
( drawing 7 ), and PINser operates as diode Dl. The transmission line 
connected to other individual components and it forms the impedance 
matching circuit, and it is used also as phase-shifter (phase-shifting 
circuit) PS. Drawing also shows metal covering, and this covering 
surrounds the whole circuit and prevents the interference to a circuit. 
[0049] Drawing 17 shows how the circuit of drawing 15 is realized in a 
helical resonator filter as accumulation structure by this invention, 
the cylinder-like coil with which drawing 17 was wound around the 
perimeter of the example of drawing 16 , and the finger-like extension 
of the corresponding circuit board on which a resonator acts as the 
supporting structure also although kicked about the passive component of 
an antenna switch and a filter — it is a conductor, i. e. , a spiral. 
Association to a helical resonator is performed through the connection 
tab on the front face of the circuit board (not shown). Other joint 
patterns are prepared on the circuit board, and the individual component 
(discrete component) is shown as a part to which a bright part or a 
bright ruled line was given in drawing. Like the case of drawing 16 , 
although abbreviation illustration of the active components LNA and PA 
and the mixers 140 and 150 is carried out as an individual component, 
they can also be accumulated on one GaAs circuit and it constitutes the 
terminal for the band pass filter to which reference mark BPF(RF) / RXin, 
BPF(RF) / RXout, BPF(RF) / TXin, and BPF(RF) / TXout are given. PIN 
diode PINshunt and PINser, and the circuit connected to them operate 
like the example of drawing 16 . 

[0050] The directional coupler of drawing 6 technically realized as a 
part of transmitter-receiver on which this invention was accumulated is 
also shown in drawing 16 and 17. In drawing 16 and 17, the stripline (in 
drawing 6 , the reference mark B is given to this) of a directional 
coupler is located next to the stripline turned to the antenna port from 
power amplifier PA. In drawing 16 and 17, the directional coupler port 
170, and terminator machine R / 170 (at drawing 6 , these are directed 
by the reference mark 8 and R) are located in the edge of a receiver, 
and are connected to the edge of the stripline of a directional coupler. 
[0051] Drawing 18 shows how the circuit of drawing 15 is realized as 
accumulation structure by this invention, the ceramic filter or the SAW 
filter is used as a filter here, and this structure is formed with a 



well-known MCM (multi chip module) technique. It is :MCM-C(**** ceramics 
(Cofired Cemamics)) MCM-L (organic lamination) which has the following 
as an example of an MCM technique. 

MCM-D (adhesion dielectric (Deposited Dielectrics)) MCM-D/C (structure 
where the **** ceramics adhered to the dielectric) 

MCM-Si (inorganic thick film) and the thick-film hybrid MCM [0052] All 
the passive components connected to the antenna switch and the filter 
and the above-mentioned active component (LNA, PA, and mixer) are built 
in a multi chip module. An active component is carried in MCM structure 
as a chip 240 which is not dedicated to the package connected by the 
well-known approach. As the well-known approach, there are die adhesion 
(Die Attach) / wirebonding, a tab, a flip tab, and the flip chip method, 
for example. The connection wire 250 by the wirebonding method is shown 
in drawing. The mold of the circuit formed by the chip, the component, 
and the transmission line is carried out to the protection plastics case 
220. Other sections of the port 210 and oscillator which connect an 
accumulation object to an antenna, and this radio equipment are on a 
modular side face (only two ports are shown in drawing). 
[0053] 

[Effect of the Invention] The example realized by the multi chip module 
method has some advantages compared with the example which an individual 
component is gathered and makes it. A multilayered circuit board 230 can 
be used for MCM structure, and the conductor 260 between the grand flat 
surfaces 270 and components which belong to this structure in that case 
can be arranged very freely in this module, this — a conductor is 
boiled comparatively, and area can be saved, while it is short, 
therefore the electrical order of a circuit improves. 
[0054] When using the transmitter-receiver on which this invention was 
accumulated for radiotelephony of a TDMA/FDD system, the volume of a 
transmitter-receiver and the area which a transmitter-receiver needs on 
the circuit board can be decreased maintaining the ordinary good 
isolation property and ordinary filtering property of a duplex filter 
(duplex filter). Furthermore, the number of the components inserted in 
the circuit board compared with RF switch solution has decreased. The 
accumulation structure of this invention can be used for the future dual 
mode (dual-mode) telephone which may need to constitute a telephone so 
that it may operate by both the TDMA/FDD method and the TDMA/TDD method. 
It becomes important especially to use a configuration similar to this 
invention, when the communication network of a narrow duplex interval 
(duplex intervals) is used. It becomes impossible then to design an 
ordinary passive duplex filter in magnitude with a sufficient forge fire. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the TDM radio equipment of the 
conventional technique. 

[Drawing 2] It is the block diagram of RF antenna switch of the 
conventional technique, and the interface to radiotelephony. 
[Drawing 3] It is drawing showing the duplex filter used for 
radiotelephony. 

[Drawing 4] (A) is the block diagram showing use of RF switch which 
makes a separate section, and a filter, (B) is the block diagram showing 
the front end section of the equipment which uses RF switch / filter 
structure, and (C) is drawing showing the front end section of the 
equipment which uses other RF switch / filter structures. 
[Drawing 5] It is the simple circuit diagram showing the well-known 
approach of enabling modification of the frequency of a resonator. 
[Drawing 6] It is the simplified schematic of the well-known approach 
which makes it possible to make it connected with a filter and to 
realize a directional coupler. 

[Drawing 7] It is the simple circuit diagram of the design of a well- 
known antenna switch, and the inside of a dotted line is drawing showing 
the principle in which is made to increase the isolation of the antenna 
switch and it deals. 

[Drawing 8] It is the simple circuit diagram showing how the design of 
the well-known antenna switch of drawing 7 may be accumulated as a part 
of filter structure. 

[Drawing 9] (A) is drawing showing how to realize structure of the 
circuit diagram of drawing 8 using a filter, and (B) is drawing showing 
other methods of realizing structure of the circuit diagram of drawing 8 



using a dielectric filter. 

[Drawing 10] It is drawing showing the base of a resonator block of 
drawing 9 of (B). 

[Drawing 11] It is drawing showing how to realize structure by the 

circuit diagram of drawing 8 using an SAW filter. 

[Drawing 12] It is drawing showing how to realize structure by the 

circuit diagram of drawing 8 using a helical resonator filter. 

[Drawing 13] It is the block diagram of the front end section of the 

equipment which uses RF switch / filtering antenna switch. 

[Drawing 14] It is the simple circuit diagram showing how to accumulate 

the well-known antenna switch design by drawing 7 as a part of duplex 

filter. 

[Drawing 15] It is the block diagram of the TDM radio equipment which 
uses the transmitter-receiver by this invention. 

[Drawing 16] It is the circuit diagram and structural drawing of an 
example of drawing 15 which were realized using the dielectric filter. 
[ of a transmitter-receiver ] 

[Drawing 17] It is the circuit diagram and structural drawing of an 
example of drawing 1515 which were realized using the helical resonator 
filter. [ of a transmitter-receiver ] 

[Drawing 18] It is drawing showing the cross section of the example of 

the transmitter-receiver of drawing 15 realized using the ceramic filter 

or the SAW filter, and the MCM technique. 

[Description of Notations] 

120 — Antenna switch 

130 (LNA) — Low noise amplifier 

110, 135, 155, 180 — Band pass filter 

140 150 — Mixer 

160 (PA) — Power amplifier 

170 — Directional coupler 

200 — Synthesizer 

210 — Port 

220 — Protection plastics case 

230 — Multilayered circuit board 

240 — Chip which is not dedicated to a package 

250 — Connection wire 

260 — Conductor 

270 — Grand flat surface 
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SB5gS§§ (LO) f|^2 6 1Sf^0, ^©ft^- 

«, mfi^xp>hx>F (0**T) tcfco^rissn 
T$^it3 0 itif laAWti^n?.. s^if 
3 0 1 ©Ui^[iA*> H/ixx-r;i/^— 1 3 1 i;ftj&$n 
^^s, z\(D7 4 jv^-itmmmmmtimmmi 4 KDms 

50 BMZ&frtlT^Zo «73*S"PSS1 4 l©a73ttn— AX 
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74)19— X«A*>F/1X7^;^— 1 5 KDXtiV, 

jjr&f) Whs. 

[0 0 0 4] 2fl©^-r^RF7"D^^ (tfiRfjLN 
A 1 7 1 t7>rtX-f'yf 1 9 1) t, -^ne>©W© 

~*y<?-y 7" ( "off-chip" ) y-f )V3f— 121tt 

x\tm<DMM<z>y4)i?-T°$><o, m^mm^m 1 o 

5ft*Htc$.?>o BP^ *>b^© "jry^yy"' yj)V 

$> - i r f 7 p *j y t wm v y°± t, 

©iMX^A^fc&fcA^&lM x'ratix MJ y7° 

fot, «e*s«©B#^fij^s (tdm) siisse 

[0005] tow©-f 

F HI S§ © A 73 -f > If - y > X ft tXffi * -f > M - ¥ y X \t 

x.«lnai 7 i ©«sa*-t ^>xu^;Ha*sr 

L-rm^-fbT^o M«gg@©1MXTfctf«&£g£ft©l-' 
6fflSfiT3#5 *«t 5 IC-T?)fcfetC«, iff IB 7 
D y 9 tC*^lHlSSft bf#3 «t 5 &«SgB©«f£ 

[0 0 0 6] MISmSMSBwtgKiWST^Ti^^ 

i 4 5 7 3(t mftm£7mMtt\z% t^rmftm 



10 



50 



40 



[0007] ±aa©^*K0B3SsnTViaas!tKD*&^ 



a (TDMA/FDD) ^fSCSffifflT* 

© EP««*± tc mam w- & n& wn«& & & v»*», 
fpsn&^ttfe^stt, wjs«Jitffl^©mffl^ 

SttliU £fcitfI««©[IISr?4>&< tt>0. 5d 
[0 0 0 8] ±K&*fcM5K3*lTV>-5«tf©*>5— 13 

tins. ^©a®»«MS^^;PK+»tcngv^tna: 

*>, 7 0 MHz tVi5ffiV^ffl««ft&«ffl-r*a:*R: 

«, ^vm^mzMvxmxits o dBommwi 

[0 0 0 9] SC. t£*8«fctt3iS9JaiS. i£fl«lft 
tf£tej^l^v:/±fc*«b££Ste«B#»*. c 
©gBte*H#ffS!4, 7 9 2, 9 3 9^tl^nt 

^©#fF©^fhT«, m&wm&uw&gmtiiy 

4)12— (SAW (SurfaceAcoustic Wave ) y 4 )V9 

-) ^asnt^s. jkdrw-b:, gffuwestwii 

ipggg (LNA) . S AWSWT*S^tiyc/t>H/1XX 

4jv?—, Rzfs.pv&MmhT^&o m&mt. h 

[ooio] ^©iRffFtrM^^tiTV^^moWSjt 

«ffl$n-SS AW7-fM- tMaLTV^o SA 



50 



^ -©«*§*«* t3A#<?SVi©T, tMi*S2W 

c t©^«)^»iSig©3^©^!cflSffl$n-5fcje) 

^iMS^tlif^/iU. Sit, SAW7^M-H 

fi**-ft:©*#2:#^icstt j ? 5 -r<, -enttHsaRoH 
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COTS AW7^M- (Dm^mt^Sl±\Z&< ilZ 

tB£©£»0 5. 0 5 r^>H^^^;Hr;p7-a«->X 
fA (g£Pg2) ;«S«UlgflJ (ETSI (European Teleco 
mmuni cat ions Standards Institute) specification 0 
5.05 "European digital cellular telecommunication 
system (phase 2); Radio transmission and receptio 10 
a") (C^»L-fcGSM^bvX-xAT*^1f*COE-G 
S Miimffl(C*3ViTtt> 1 0 MH z T 

SAW7^;i/^-cDaji»«MS(i*93. 
0-4. 0 dBtR^££Kfc«*L&ttntffc5-$\ 

[0 0 11] Bf#9J^a/#7cSfE (TDM/TDMA 
(Time Division Multiplex/Multiple Access)) 

Titp^-zmmmiz&^TfcKmmzn^T. mm 
mnmitr xx^x-r y^zm? r^nz ©flresa* 

«S5t*lfflSnTVi**S7>f (duplex filter 

TttkWi (F DM/F DMA (Frequency Division Multi 
plex/Multiple Access))^£^fflf £->X^AT?t>|!5J 

[0 0 12] J^ffiS^rfiJ^fi (FDD (Frequency Divi 
sion Duplex)) tt*m%T%??9 )\dmMm%. § 

©{«R«S 7 X X U 7 X Stfg t S * 

t^„ DECT (Digital European Cordless Telephne 

Or^^MDytls- Fl"X*sS) ) ^co, BffrfJ-SS 

Cf^tsxyUTX SIM £H fcBU CDg»T?fc# tcM« 
[0 0 13] ^ID«iiC04 ] ('T>'^±X-1'-y5 :1 R^X^ 
H#ffFS!5, 0 2 3, 9 3 5^(1 X^JI/X— tLX 2 

m<D—m*7> ; r±\zffi&-znT^z>. ^2©esi«gco 50 
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XtfTZ^^t^o Z\t~Z$>Z>. ^©tSfrti, 8 8 0MH 
z CQM$c|&Tft-1 8 . 5 cmfDftc? £&£ra#©— fcft© 

fisoesms^uffl-r*. *&©iii»*T£ttiJirr*i. 

£ ©^ff ©^&©1M X\Z&M,\zm 2 0X10 Ommfe 

©±^$t&rK z.n~e\t&®mm\zn±%t-€z><, 

[0 0 14] 7J >7>H#fFF 1 9 0 9 2 B# 
^W^TcJS^v-XxAfc^^T. 1 fflSft#«S3Wffl-r 

a t * ic t> 2 h it a t # \z hmmm^m 
M<DMwmmz& r> mmm 2 bRzsm 3 f pa 

©&JI3g©0*MSd& (characteristic frequency) , 
Xtefg 1 hRtf® 2 hW©*S8gOBW«S* 

fcfX 4 >5->F#ffFF I 8 8 44 2^ 0fcB#ffF!6 5, 

2 9 8, 873^) izm^tix^^m^^n^ 
a*, ■€■©*•&, *#ig§gtci^SLTiee$nT^-5iti* 

fts^^D$-fi§o *5H8Kl*V»T l b, fficDiiftlcD^S^ 

[0 0 15] X^- >5>F#fFF 1 9 0 4 7 8^«, M 
m»<Z>^-g-g§XttS-&@S&©ejt«&£-C75j; o \Z LTJj 

*^)o 

[0 0 16] 

^91— S (TDMA/FDMA, FDD/TDD (Time 
Division Multiple Access/Frequency Division Multi 
pie Access, Frequency Division Duplex/Time Divisio 



—1008— 



(5) 



WM¥8 - 3 1 6 8 7 0 



£ £ tc ± o T^m«fS©IM*JS£K» & £ 
[0 0 17] 

tX-f yf, ^[6]tt^g§, SII1©LN 

[ooi8] ^mwciz. mmmmT (ip^s««ol 

[0019] *^w<Dmmm%:MgiW<Dftmr&<Dmio 
mt>, ^(Dy^ji^—^y^ayommmzT. 

KDrnfefczmmv, ^(Dmmmz&^Tmm^mgkt 
mmmm^umx^ y^m^nmy 4 )v^-±y^ 

• yj)V9—Mtt!7-sny<D^mffi&hm-'-edbr). 
- mmmizm-rz>%M-om<Dii)\s^-y (gaiv 

anic connections) (S^ttWSrt£gfi^T#^ttl-2> 

ztiz^zmnmrn.) ^mm^m^mmiz^iomm^ 
[0020] &ffimmm^u. ^nsmtmrnmitv 



£ L<#£ J; 5 frf £ z t -v h Z> o 

[0021] z<Dztu, muz. &mmm 
mmmm o a t> m t mmmm ©m* mm^ © m t> m 1 1 



5 



ffifc&B&^TOSttM* 1 ?*, mcm 

cot, «»iirtt^cfct) state ±05>fcwiMrtiB** 
[0022] mtimm&^misT^mwRzs^tDmmm 

[0 0 2 3] 

mmommvj&m] (b) -hhs 

[0 0 2 4] 04 CD (B) Rtf (C) y>T^X-f 
Kf X^^;^ — St , Sf £^To fi^TDMA 

/FDD^X'rATaiftanai* (I34<d (b) ) , 

Sf O^frER&a^X^A©^ 

Hit h^I^f >t!-y>7if jg»i&oTVi 

fl^TDMA/TDDyXfAT 
j@im$n^<h# (04CD (C) ) , MflDyyi7Li tt 

t , Kf tt, MC»bTtt#*Kli«VW >t?- 

^>Xi:ftoTViT, 12 4 CD (B) Rtf (C) OM^O 

y^-Kj , Kf C0«Stt, ffifflan*X-f y^OSSi: 
[0 0 2 5] TDMA/TDDyXfAT040 (C) 



40 



50 



^^*^>Xt-AT|1|4CD (B) CD**fcJSBCTS«a 

HWfFF 1-8844 2mzm^nr^^m^m 
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tt, SesnSMt^LTB, 04© (B) Rtf 
(C) ©P|*©**ICJKUT, hRX'MBffi-'f 

■^SrMS^ii^o RFX^yfKi , Kf CO«Stt, fig 

tt) ^n-;?T?»jS3n«H4 0 (A) c&KfHS* 0 4 

© (B) Xtf (O OflUfctifc^Si, ±fBLfcJ;5& 
[0 0 2 6] H5fc*HT, #if T 1 Bi^BSS 

wax mj y^9-r yjm&tzE, £<D&otemm<Dh 

ftSJ^Sicf 0*^t-5¥«**SS (A/ 2 - AS 

jr©#«js«* f o ti^*®^T i ©;kjgM&» 

£©T, ^nttH#©-*fci*Mg (A/4 -*Jg8g) 50 
tfct), ^©*SJ^«ttf 0/2T, f i0lV>. 

w-T7j^>x hs-a-^o 2£ft£M&ftf 0 i^-g-M 
iSraK-r^^ttcioT^©^^ h*A f £#shd 

[0 0 2 7] B6H «H«K©*iC7^;PiS'-i:S« 

^e>sij*-rssft$tifc«-^tt, «5tx^;i^-6 1 © 

X^;V^— 1 ©RX7-1'Vl'— >3>7^M-^D-y 
^6 2SioT7>rt6 6 ^e»T-So T>x^e 

jf-ra 6, m©*©**i/^jK^wra^ 
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[0 0 2 8] I6H, m&74 )V9— 6 l©RX7-f7 

K®^©iie-&XhU-y^tLTfPfflT§= se-s-xhu-y 

^|Sl'[4$g^ST>?^-#-h®©«fCe< Jltfe'T? 

nr. ^©*^-fc». *iRittte^8sa<2>t. xb'j-yT 1 ? 

$SfgirE§g R t ifi 6 A ^ 0S& £ -f > >X S£X h U 
[0 0 2 9] H7«, P I N^-ft- FTHH^tT.^ 

xifOta, x ^ - £#M« 3 &©•?&&,, 

ORFX'fyfSttffitSCttiTrSS. ff^j£«2 
nstt, MRFX-fyfOW^OP I N^t- HD 
l&tfD 2 fclH^T[Bl©AWTX«EVb i a sjMMtS 

ns. £©££, t»«snfePiN^t-FDi 
y>xfl^gKtft?), ae?ijs^$nfcp 1 N^-c-t- 

^mmrnm^ (hi©lna) ^m^mmmm^^p 

HTTtt, 9 0° fi[ffi'>7^PSK«fcDSfe5«l 
S^^tlfcP I N^f-HD2 0ftVW>t-^>X 
iSS V m \Z m. £ t tC «fc o T 7 > X ^" t Sft # — h 

l?*iiSnaPflih (s top) #^7-<;k^-©|g-&^ 
TiLTtt#attLC{g«a3i«iS^ffl$tl< ^©« 
ig^&ffivX^PSC^TRFX-f y? 1 ©— g&iLT 

f-zhMifc-rzo M^HRFx-f y^osmatMjo 

0 7 ©T7j t^HT^^n^J; -5 1:05^®- ^AWfiST 

[0 0 3 0] Sm^fftjn^t^, P37j©P I N^-Y^- 
— HD 1 RtfD 2 tca*7j|n]©m 7XAWD, ^ne. 

ny^^XtSot, 7>ftA^&gi^-hR^© 

®^>tf-^>x, «a*©fswissi^ao m^ss 

n5P I N^^--HD 1 ©■ifnXKM/t-l'TXiriD 
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fflTS^COT^SRFX-f ^/^CO^If-f >&*UTK 

n t <d t * s n#i - fi j»jsxttt?i - at^Moasco p 
y^ftjiw^ p iN^t-Htia$n^xi > ^ 

5 1 «H-KR)esn»*>CDTftta<, M^ffGaAsW 
Tfe*S$n#^o RFX^yfllSAW7>fM-i: 

*l& i: a /M!T 3 > A ^ h ft *^ i: ft & . 

[0 0 3 1] 08H 7>rM-i:i«stifca7©7 

yj-TTs-i y^ss-r. sigmoid *jb*rir« 
ha^fcjcDMJrisansr^x^x-fy^a, 0 7cd a? 

[0 0 3 2] g|«atfffcnSi:#. «*iD?y?iiL 
t > Lf (04CD (B) 43<J;tf (C) CSSnT^S) 

ft, ftSSio (R2), 11 (Ri) m$ny^>^ 
54-5 8Stfn^fjH 2^e?^aailffi : ^^^;v^- 

[0 0 3 3] SM^frt>n§t#, MWP^^^ttifn 

A*^rx&#-h4fcEpjp-r5c -rat, wn<D^^^ 

— F8* 9(:l;H7X^^o ^co^, pin^ 

h 3 tittTo 40 
[0 0 3 4] ;V^-S#:fcBEfc#ftf 

ft, ;H7x#-h4, nmmmmse m9, mi 
1, aotHi 2 c^snT^s) , <t>¥99i, pi 

N^t-H8R«9, Stfn>5^>*5 1-5 3Tfe 

So 7>r;^— tt, n>^>i^5 4, 5 9Wn^;H 
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t^*. yj)\s?-\zm~?z>m<DmT\z. *«g§io, 

11, 3>r>i}-5 4-5 8aff3^H2T»Sc 

[0035] m*<D#m$&\zm~j<m*<D?'C7<Dy>( 
e3ts*ss test? < 7 y ^ - * <o*nff * l 

M£fcfM£3tli» (saw) yjfrir—XM 

T, *S^1 ORtfll £\ #J*_«H1 lCDSAW^^f 

foot, e«*#s«£LTfpsns. fficoa^co^^ 

d bcd^;$$t&S tBEtSS^b&o JtD^SgT 

BT$>S 0 M^WWcfR ^^T^MLt#^ 2 

0 d B ©7>f V a >Sl^t« TDM A/F 

DDMTDMA/FDMA^XfA07^M-Cffi 

ir^^^^*ii§§^fflTS^'&icBT>T-±X'<^5 1 

A0ff©§ift i nyj±y^^ — o a>& o /h£ 

[0 0 3 6] El 9 CD (A) :j3<fctf (B) Ei8CD[nIS§ 

in co s * * M m t b t co m « # y ^ ; p ^ - s * l t * 
nxi^o ei 9 co (a) (omg§ffi^«ia8^^tit^< 

*^T21CD^mB*fi«CDJLl o, i i&*i-saH^ 

V^V^o El 9 CO (A) tfeV^T0CO*SSK^COffiCD^ 
SUco^^X^U-h^*^ Tfl? 

So n>f ;n 2\$~fayi7<DMm\zMf$ l znT^&o m 

[0 0 3 7] H9CO (B) iitfHl 0 fcjSSnTV^a 
*J6«fc*^Ttt, ftlSl 0, 1 l^cote^tt^Sgg 
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©SIRS _htr|H^$tlT*5D> £©S«Stt, t75«v 
?XHf7n>®ltTJi«*, ScVMite©Wft#"=>j6£ 
-2>HI?SSSTab-5o 09© (B) 0©H#IM 

T«, ifgl§rA^->£#tJ«ffi*>> XB© 

-hHiRH;<, >^$tlT^^;^o * 

>«, *ig^Xn>;/?B,hS«S£©F^geB£nT*> 

;r©0«*g^:/ny^B£#M;^eM£0T;feD. 

n«0 9© (b) tr*5^THS«sKMiBibT^^). m 

1 0 \Z£>WZ>^tmtm9<D (B) (C*5tt-5^n-y^©^- 
010 C^Snt^S^n y ? BOlH-hOX h'J 

7-r > i 6 tffi-aL, Jtnizi: r> #mm 1 1 izmmmiz 
(b) \z^nT^z>7>bVy77-i>2\zm.t>nz>o 20 

[0 0 3 8] 0 1 1 tt, 09© (A) (B) ©H 

»Jfc^Wr^*SEWS:^t-^. 0 1 1 T«5W4i?Si£ 

(SAW) 7^J^-^7^M-tlTftfflSnW 
£0 m^fflWffflgS, 2 5 4. 9 6 2^fCg§S$:fl 

[0 0 3 9] 01 2ttKli*S§§7^;l/^-t*5tj-'50 

8©0S§©*}te0ij£:^-ro Mx^;i/^-©!lf Jl^fiS 

{S)ia7-f >^>H#fFF I 8 0 5 4 2mzm^ 30 
-f££<t©T£-5>fc©T$>£o ^figgl 0, 1 ltJ, ffi 

m,^mu<om^<ommiznm^-n-i )iLhxm^nrc 

®«**^&IKX h U y -f^y-i y?z if©«gij*^tc<j; D 

x h u v y?^ >RzsmT*mmfrmmzm%izmu-r 

6~9, 12, 5 1~5 8(S, ^©0(C*3V^T, 40 

[0 0 4 0] 0 1 3ttffi©*Ji^|S:^bT*5 0, £©* 
JI^|T(iRFX-f ^^KSr/X^;!/^— Si R^S 2 \$ 

©*^ff t» tl S t § td ttfflffl D-J-^LIiRFX-f^fS 
fifTXtf<„ ^©ttiRFX-f >y^tejtff£ft& 
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5^C^Ufc--f ^tf-^XtCJUL^,, ffi7^M 
- S 2 <S ii##tcK V W > fci-^X IzMs 

AT&D, M-^Sr±i|itMs$-a-'S©Tfi-^tts««(c 

tejt L f£ K RFX-f ?«HtC R X#- h 5. 
fcjftVW >bf— ^XCjiATH-S. RFX-f^fOi 
X-f y?©liKtfl^l: J; D 1 0~ 5 0 d B 

©Wrv^v^-rfe^o 

[0 0 4 1] S^«tfrt>n*t*JCttWWD5?»y^ttR 
FX-Y -y^tC&BRXSrteiir-So u©ttRF7-i^ 
5 1 K teSff £ ft 5 t # L T HHE-f > tf - ^ >X t & 

d. Rx*-h^©{gK*m*tigsgi&;g>o gffix^;i- 
T>7~f\zm&LTc-i >h-¥>x\zm,7lz>. mm? * 

tr— ^Xifc-So X-f-y^liTX^-h^^fe^StC 
[0 0 4 2] H14(l HI 3©7*ny^H©iSW 
R 3 3&»SJ*SE± (s top) f«7^M-tt, 02 

©mflx^^-Ss twu«igs^-r*. #ss§R4 
~r 6 &t>j£z>mm&my j )v?~-mm\t* ^my^jv 

X^;l^- (duplex filter ) ©fci£«> RtWHB"]*^ 

[0043] s m.\z. 01 5~0i 8 ^mmhx^mmt 

[0 0 4 4] il 5iJTDMiiSf©7'D'y^iTJB 
5 1 , 7 4 to*—. S©tl©LNA (fg$IW*g1§§5) R« 

t»tiii©PA («*«iii3§) , 7j[Rittffi 

-&§§S.^5^-y-^SjErg^.«-&#: ( C omb inatio 

n) -€-©S«{«iS«^l 0 oTm^nr 

^©atgtt^waDTae.^., BP'S, X^lP^-1 
1 0 t7>rtX-fyfl 2 Otlt 04© (B) 
L0 1 4 ttBfc^nTV^feWt^LT^TMWn^ 
y? (0^1±T) CJ:t)ft!lW3n«*-&*|jeS3gJ*L,T 

v»s. s«5&»frt>nat#. ^©*jgttT>-^^?>e 

StWiflBIg (LNA) 1 3 O'N.Offi-f^fcf-y^X, ffi 

asfeom^ftist&D. ^©*tsii«sm$nfci««^ 

i 3 5«s$n, -tflDjtsanfce^tt. s^-y-i 4 
otc*5v^T, ^>-fe-y--rif 2 0 o^^ftif&snsiia 

» (if) mma. ttmmmy^fr?- (bpf) is 

[0045] *^ssi 0 o(Dmmmt*>?— ^©jisb 
^ffgim^ (lo) s^ru z.(Dmmt, mmmvmm 
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m^y-ov^-i s 5Siut*A«isi 6 ofcnw 

&n, *Offl*«*lRlffilSSh&«l 7 O^IbT7>rt 

x^^f/7^M-'7*D^^no, i 2 o 

[0 0 4 6] 0 1 5 \Z^l£ftX^%*%m<DMmU, M 

KfPfccfctU LNA1 3 OCDA^WiPAl 6 OCDtH^ 
[0 0 4 7] 01611 01 5CDEIK^*^t<t§* 
^^-CDS»r»*TfcHbTf4BI9<D (B) (Z)*»Jch 

MmisT&v^ mmm^(o^x(om^\t&sm (mm 

£o 0, 1 1^©»&MU ftfiS^nyJ^B© 

^^Ho rzs i5oii 016 (Dmmm^umwm 
m^rr^^T^ -enn #wbpf (rf) / 

RXiru BPF (RF) /RXout, BPF (R 

F) /TXinWBPF (RF) /TXoutfflS 40 

[0 0 4 8] i 1 5 t:*^T#If 1 2 0 W$tlT^ 
§7>ftX^7m 016t^Tr^0PIN^ 
-f :t— HPINshunt JfctfP INser T^M^ti 

a s tiMiiMR/Vb i a s ift^LTISKK: 

U PINshuntU^t-HD2 (0 7) ^bt 
»fPU PINser^t-FDlibTlfW 

& 0 ffi<o«9j*^&t^nfc^anT^*ea»tt-f 50 
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^ (^ffi@g§) PSibTfc«bW 0 0tt^K#A~ 
<7)T*£l£ikT£o 

[0049] 017(1 015 COM^^mz^^M 
OS»W^tcHLTK01 7J401 6©SSJKMi*WS 

o*M_tcDS^^^ (0^i±T) sauTfrfrnso 
w^nfc^tbt^^nti^o 0i60*-a-tra 
^©g a a s mKi:*at5 ^ t fc tt , ^tn 

H #WBPF (RF) /RXiiu BPF (RF) 
/RXout, BPF (RF) /TXi nJtfBPF 
(RF) /TXou t*%SnWSff«H7>fM 
— <0&»(D»^£|ft5j&-rs. PIN^t-HPINs 
hunt^PINsert, ^SSc^trr^ 

*®»i:H 01 6(D^«tH«fc»fP'r*o 
[0 0 5 0] 016 X« l 7 t(l *fg^<£*»$n£: 

t LT&wmzmmzntcm e 

tt^SfciSntV^, B16Stfl7t^iTB* 
ftlttift»©XhUy^> (06fc*^Ttt2infc: 
#MBWB)8«#anT^S) H «*i|MB*PA*67> 

§0 0 1 6 fttf 1 7 ^*^T^fRltt^gg#- M 7 0 

R/l 7 0 (H6TttCtl5li#I«Ff 

[0 0 5 1] 01 811 01 5O0J»*tif(Oct5KbT 

D> £ Z.TUy^Jl^—tlyT^y^y^y^JV^—X 

HSAW7^M^fffl§nT*0, 

MCM (V^^^^^ol— ;w S«T»«Sh5. 

MCM-C (Cofired Cemamics)) 

mcm— l h) 

MCM — D (HMM^fa (Deposited Dielectrics)) 

mcm-d/c (^m^y^y^xizmnmmm^n 
fc*ig) 

MCM-S i (1WM) , R» 
JPUA^f y HMCM 
[0 0 5 2] 7 y^Rtfy 4 Jl?-\zmWiZ 
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NA, PARtfS^li-) \tr?)V^*jrf^ii?3.— MZfa 
y*r— -y\zWsb^tVT^U\^v7°2 4 0 tLTMCM 
-ftt* (Die Attach) /V^*T$-y*r4 5>f. 7 

&7>rtl:agt^#-h2 1 0, RtfR*S 10 

[0 0 5 3] 

SHEWS, fflJW^Sft^S-arTffS^JISWitfc^St 
SI'P^COfiBf^fcS. ^B0SS*«2 3 0SrMCM*jg 

>H¥ffi2 7 0 £Sf^£:©F B 1©*#:2 6 0 ^g€ya- 

tt$iMlzM<, *o&«&K:@llo«»WttlB3i«lftl±-r* a? 

£;£[cHftftl5*?lT3 E ttfTfTS. 
[0 0 5 4] *SIBJ©*«SnfcjElSftSeS:TDMA 

/FDDvXxA©&it6«fSfc«fflt"££#l3u ft*© 
ffixC7-Y)V^- (duplex filter ) ©ftff&T-f V 1^- 

•2>„ TDMA/FDD^SffTDMA/TDDM® 
n&m§*©— K (dual-mode ) *f£tc:£fgHJi© 

(duplex intervals) 1 ^tcK# 

immoffiwmw] 

[0 1] f*S*©TDMii8ifflyD7?0T$ 

•So 

[0 2] «SffifflRF7/ftX-f y^tau&MMS^ 40 
[S3] tUSSSHrffiffl^tlfc^^^^^-S^-TH 

[El 4] (A) «3iJ*CD-fe^>3 >&&tRFX-T 
mS74 )V9 — <D&m*7K~t~7Uy>?WT?$>K>. (B) 

/ 7 ^ ;p * -sks t * s«© wagB ft^-rm-r & 

So 
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[0 5] *s»©«Sift©*ssBTiBfrs^io*^ 

£jK-rflW&IIlKHT7a-5. 

[0 6] 7^;^-tH3Saii:T^iSH4te^S&*sfeS-r 

[0 7] &a©7>ftX^ ^©^^©ffimdSS 

v3>ft^iin*i2:5&MHft^t"0"?&£o 
[0 8] 0 7 ffl^SI7 >ftX< y f ©rf< t'© 
&v\Z IT7^ ;P^-«itO-gPt UTi«l/#5*»S 

[0 9] (A) «0 8©0S§0©»ig£:7Y^-£$£ 
oTHStSMSStiT^O, (B) \-m&<DM$k 

£^;T0T<5£. 

[010] 09© (B) (D^m^ZfUy^CDSSM^t 
0T&£„ 

[011] H8©|llKBtJ;5lMSAW7^J^- 
ftffi -a T « 77 & ft T 0 T? * -5 o 
[012] H8<0|iI»HK«tS«IJe**S6*S»7^;W 

[013] R FX'f yf /iM[7>f tX-f yf Sffiffl 
-r<5S{B©fSr«SB©^Py^0T?cbS. 
[014] 0 7!c±£&»7>7^X^^xif-r>£ 

m^.7 4 )V2-<r>~mt vrmmt^^^tmmm 
s§0-rs.^o 

[015] ^IPlltci^mgffiSBSHffiffl-r&TDM* 
[016] Sta^^^-SffifflLTHiSU/tHl 5 

©3ISMSS©*Sg*9©liI?S0RO«ii0-ra&So 

[017] 7 WJ^-S«fflLT5gSL«:|g 

1 5©MSMg«©HMM©imgS0&iK*jit0T$>§o 

[018] -fe^5 y#74)V9— XttSAW7^)W- 

©^J609©®f®ft*T0Tafe£« 

[^©IffiBJ] 

1 2 0-T>'7-?-X-l'^^ 

1 3 0 (LNA) •••ffiNHraNBW 

1 1 0, 1 3 5, 1 5 5, 1 8 0-f«H7^M- 

140, is o-^^-y- 

16 0 (PA) •••*X7*iipiS 

1 7 0-*lfttti&&« 

2 0 0-->>-fe*-flf 
2 1 0-#-h 

2 2 O-ffitt^X^yi^-X 
2 3 0 -^MHIIMStS 

2 5 o-mtitv^-v 
2 6 0 -mfc 

2 7 0-y*7>H¥I 
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m 

155> 
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1 6] 



i : 1 70 

BPF<RF)/TXout f 




BPF(RF) / TXiri 
? LCWTX 

VCO / synl 



BPF(!F) / RX 

BPF(RFURXout 

BPF(RF) f RXin 



m 7] 



AWT 



Vbias 
R/Vbtas 




BPF(RF) / RXin 



BPF(RF) / RXout 



BPF(IF) / RX 



BPF(RF)/TXIn ^2. LO 
1 BPF(RF) / TXout 



/TX?VCO/ 



sym. 



□C-blk 
C 



1 8] 



220 



230 



240 



250 260 




210 



270 
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